Intracellular pH: effect on pulmonary arterial smooth muscle.
To investigate the effect of changes in intracellular H+ concentration [( H+]i) on pulmonary arterial tone, isolated canine intrapulmonary arteries were exposed to NH4Cl (4-120 mM). Above 4 mM, NH4Cl caused contraction. When induced by less than or equal to 30 mM, contraction was not endothelium dependent and was unaffected by calcium-free medium or by nifedipine (10 microM). Exposure to ryanodine or norepinephrine in calcium-free medium reduced subsequent NH4Cl-induced contraction. Measurements of [H+]i and tension indicated that contraction induced by 30 mM NH4Cl occurred simultaneously with development of peak intracellular alkalosis (delta [H+]i = -47 +/- 9 nM, n = 7). Withdrawal of NH4Cl produced a rapid cytosolic acidification (delta [H+]i = + 131 +/- 29 nM, n = 7), which coincided with a transient nifedipine-sensitive contraction. In the isolated perfused rat lung, addition and removal of NH4Cl similarly increased pulmonary arterial pressure. These data suggest that intracellular alkalosis stimulates pulmonary arterial smooth muscle contraction directly and through release of calcium from intracellular sites. Intracellular acidification appears to stimulate transient contraction by allowing calcium entry from extracellular sources through voltage-activated channels. We conclude that modifications in intracellular pH effect pulmonary arterial smooth muscle tone and consequently can alter blood flow through the lung.